mn*®mff (jp) 



(12) 2$ ft & 



(45)f8frB ¥£10^(1998) 3 B 9 B 



(B2) (wmm 

^2723936^ 

(24)S®B ¥j£9^(1997)ll/32SB 



(51)IntCl. c 
H0 1L 29/866 



F I 

H0 1L 29/90 



3it3R«©R3(£ 6 H) 



(2i>aw#* 


1WBB63-316365 


(73)«*«*# 


999999999 








83££*tB:fiESttW 


C22>U1IRB 


Ba«63ip(1988) 12/316 B 












it* *- 




1$W¥2- 162744 






(43) ^SB 


¥j£2*P(1990)6/122B 










(74)ftSA 
















(56)##Xltt 


4$H 9961-292965 (J P, A) 








ftffl BS60- 86874 (J P, A) 



(54) i&wnmi *m&m? 



(57) [ftfflFM$®fiH] 
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[JMOIttM&IIMn 
C8ULh©*iJffi#in 

*»W«. *IM»ttGaAs (jt/y^A • WtJR) **LhtC 

mttj*- K©S®ftffiK£5#>0 . ^FtCCaAsNESFET (Me 
tal-Semi conductor-Fi el d-Ef f ect-Transi stor) ©flU 
■»--J^t»©!R««:»a<c«8iy -i *- K ©MJSttWK 

Bars. 

h w fr^>mmm 4 «: *t>na i > n- jfj«;$?«$2 , 3±cc # 



(2) 

3 

Q • cmtmimmmto (Xtt (intrinsic) 

mfflm,xDm<DX&%m»im a mm) 7©x 

n'JBWS (n*) 4 i flM^Off 
B(CB«ttMia«Wit3n«. COH&PfilaB. ft 
0.6eVifc£„ ^«i$B£[fflS}i«R««b4 10 
fesns. *fc. C©y-f *- K©** ( I ) -WE 
(V)tttttt. JSi4E(G^;**iSJ:5{Cfc9. »EB- 
V„, V.i&S. 
C©J:-5&n'- i -n* if 4 K«C*oTtt. n*J$te 

vflNtt/ft:^? f f zmmmyj*- ftw&v 

*0. UrffiiX, if- i -n*S©JJBflKe«. GaAs* 
ttLkfcSS KJgJsTC S *«R * -f * - F 4 & ») 4 C i 20 
JWBMirt** (4MBBB61-29296S^5i«KrH^) . 

n'- i -it #4*- Ktt. FET*CaAaffitR±tCllfW 

J&J£K««*Rtf & < . 4> 4 C 4 tfftfi 

La>U C©^*-K««T©fflS(C«fci3. 

cc«tr>r**e>*>K:3nfc. n'-i-n-y-r 30 

ian > jfJK:tJ[««t©ffi:t!j)i^$*^t,^ce*tc^if< 44c 

- KCCRttttn. 
jSfc. t©n*- i -n'^-ftf- Ktt*ttNtS©jK3tf 

*»«ttCaAsS«©ia«itt«jHC <fc o r*0fcSEfcS . 

C©fc». if - i -n* S^tf- K©#tt#S»0S< % 

S„ 40 

$&?U©f6©@WB t ^-^©^©K^n' - i -n* 

*sw©«netc 6 ^{c-e©tj twmntmmtiHk 
cira.*iiraw-sfc«>©*gH 

^Kfcl»TMw3ftSIW©5 5f«W«C*>©©tt 



911*2 7 2 3 9 3 6 

4 

tt©KttGaAs»^©ijBK-»©n' ftttttMfeKttT 
n'- i -n'TiSJnS/^^ h v irJ&Off-i t- 
K 4 L T I > 5 4 4 K . m IB n* ftJOMM 4 n* fflb 
HcMMNI© i «««cB«^«ftJM«3tir F 5 » » 
*wr* Vvy 7W«i^nTi^„ B«ia f 7 » 

Wtttt. F4TfiiS^©T#0.2~0.3eV 
CCfigOTl^S. C©/c»> C(Db7"^ia^t 
jftfc 3 ti ti Bn* jgttffiffitt t ©HftWSilS 3 B 0 . 1- 0 . 2 
eV4fc*K C©»{4*5%t,>tS^©^0.6drtCib^»ffi 

JJBLfc^fifcJctii*. *»9H©rf- i -Vir-f*— 
FB. i «Wc«^«©ffi»t(C <fc or F 5 » ?IMfcWB 

tf-C(£^©T^0.2-0.3eVK:(4gLr^.S. C©/c 

c © f v v -m^m^-cmtc $ ntm* mtmm 

mt ©«i»gfi(3 B0.1~0. 2eV4 0 . C ©»tt*»fc 
l>ti^©0.6eV{Cj:t^^ffi<&S. l/fc*i-5t, iM 
(*^-) *«tifc»^. 5fef. *©fi«i 
©S^*i i £($© F 7 » 7WWL VvvyStlZ.ZL 

S£»^{Cfi< &*lB. ^CCffin*S-v v -ymSEBSfl[ 
K^* J *>)0.6eV*^0.1-0.2€VilS< %S/c&, ^IKn 

«THffi*#JHl/-C*»W©-lltt«K:o(,>-c|liWr 

JH 1 HB3WBW©-3Wt««:J:*fi!Ry-f FttGa 
AshESFET(CfcW Sn* - \ -n' 24*- fO^fSin^tWi 
Mm, »2H«IBID<x*jmf-^>KH. H3HBIB!- 

a. »4H.*ian;<-y-y«t*««tti*iir©««-«E 

«tt**-j-^9 7. »5H«ISID<-y-y««*JjWlfc 

«»©«« - mffifttt*^-*- jv 6 mam 0 < fe 

m. »8B-*uBBnr- i -n*^*- K©SI8iI 
etc *$ S UfBHT * o T . ^8 HB^HItttGaA^lfi 

0. ^lO0B^^^g|5^WKP*3ti/c^#ttCaAs 

C©j|*l^-CB0gBiy^5j"- F*ttGaAsMESFErtc:$:#89J 
*affll/fc«(COl>-C«Wr4. C©ffigy-f*-F'Ga 

asmesfetb , mi mommmttii't™? f 

(G) . V-^ (S) , FM> (D) rflUSShilC 



5 

F 10*:Attfcfl|j£ it & OS. Ga 

AsMESFETB. CSAsKfctf 4*^ *»fia»SiK tbtt t r ii 

t>4<,>5«aw«w*£*>u *a*ff5i*4r*'<< 
c©fc«>. flMtffiBS»K#3S< Hi. *cr. c©itn 

CaAsMESFET?" 7" ( iftitfc^ ) 2 Oit te I > T . V - 

stisi^tc&ort,^. *s&© 9^7*20© 

£ffl(CB*gff^ Z-lsfrh &£-#© y - xsfei, F 

2l4 PU'f >Sfi22lHtCi£Hft< y- hmffi23^SSl/ 

-a>s. c©y-Fm«23©y-xmfei4 Fiw>m 

24%«fiSorc»5. iriey-x^feiteio* f* >m 
fc2«c t> 7 -f ^ 4 y ysP25 ,26*Ja9:w l > 

So 

f-^y , 2(XD2EffICC«ffS^-1 , *-FlO > tt£t> 20 
W - i -n*-C*Sfi£<*:hSn*- i -n* V 4 *- Klflfflft 
tf6*va»5. C©n'- i -n'^-^-FlOB. *J8"C 
7H§ ftS «fc 0 4C-»©n* ^tttt««2 , 34 C ©n' JFJffifS 

«4t2,3KD®]ttt4Wt«(« < i**) 7 4tcj:oT* 
fiSS*va>S. *fc. C©Xtt¥^^7«-*JKi^ 

■CT^stisj^ ccmm^WK J: -> r s tifc f 5 v 

5. -noy a*- Ffflm«S5 5. y2o©^ffi±{c® 
at/. cosai/fcKi»»2a*iWBy-^««2ijK«ii 30 
WKasnstiros. *&. ftj&©y^*-Kffl«fi6 
©se^si529«y- Fm®23«cmmw«cs«i§n-ci<>4 t , 

O^Ct. n'- i -n'#^:*- Fl0©#j*CCOt>-CI¥» 
(O&BJtSo -ffcto-i?, SlHttn*- i-n*y-/*-K 
lO©$j*£7jVtBTE0-t , £>£. n* - i -n' ¥4 1— FlO 
BXttft*ilfelH4GaAs»£ 1 <0*ffl{CHI*©n*}eaK* 

aAsSflU «Jt«$xp*Jl0'~10 , Q • cm4&SJI14 (int 
rinsic) *3W*4&T»-a>$. £/c. gHEn*££ttffitt 
2, 3«:t tUt JSLT F^-£Aftfc?l-Htt (extrinsic) 40 
¥j§#4&o-Ct,>S. 

IfittttGaAsStii 1 ©SMCCSJRWiCJlS 5000AfIg©Si 
0 i m3lZm<<1tc&. C©SiQ,Ji31'&'7Xi'il/TSi^^ 
>32£fT*iiA#. *07i-At5CtKJ:^t»9B 
(c^SftSJ:oicjftdE3*iS. BulBSi-f^>32©fT^ji 
#Bl50KeV, F-XJI3 xitf'cm-'i 0-ClTfc>ft£. fT 
■&ii**l/c.Si^5|->32tt. 800°C©As?r#tf#HM*-C2 

{b§nfcSi-f^>32(i0.1~0.2 ( um©il§{CST , l£|5cL 50 



#W2723936 

6 

x rcmmm. , 3*j\mtz>. green* mamm. 3© 

->-FfiJattl00~150Q/n<t!&5. *fc> fliBn'JBffi 

mmztrt&tmtom torn 1 utmntftoti* 

So 

C©<£5 KlCtt&¥^ttGaAs2tg 1 CCiffigEflfl 0 
TSi-Y*>32£fT^jAtrt 4«.<fc oT*»»ttCaAdlfi 
1 £ i (intrinsic) SPi L/cn* - i -n f ^-ftf- FlO 

cogflsttt?,*. misted 3 nsje^fc - 

^©n* ^&li(M^2 , 3fBJ© i MiUc 7 &t F 7 * ^flS«27 
F 7 ? y*S(4) 33*sjfJs)t3 C© h 9 v 

33«0io0 tc^ $ n S <fc 0 . *fj£,f 4 n- ^toKmi2 . 

^X^.Jl/+*-0.7-2MeV, F-Xtt 1 X10"~ 1 XKf'cn 
-'-C^tons. tl©*§^. ai3*50.2~0.4MmilulBn* 
»fi»®«2, 3©iS(g iJtcS F-7? ^««2 73W|5l« $ 41 
4. C©F7^yM«(27©F7yyJifir33(3:, 020© 

©heV©(4g. tctZti. 0.2~0.3eVCC<4g-rS. 

*5y*JU5 U-<JU (fl) -c*»). 8*ie*»r*0. 9 
BiWt^-C**. -eLT. n^Mtt (n*) t i ®®t 
©»fflKB«ffl|«IBa*geiiSS<iS. C©m{4«Sa 
B. GaAs©^$tJ^fa* s 300K-Cl.42eVr$>0, n'JKGaAs'C 
8 *«y x^U 5 U^;l>©±£ifrleV(C<a@-f S t 

4*6. »o.6ev4%s. «Mmasnii«imiKm' 

b4l*$4iS. fcfc. i>iSB^iSUS««f -T =*-— FJ^RSt 
©rcJt>(c i«W7{c«FS3<a-cJl«3n*C4<»iE>. ffe 
©«|i|SCC«p*g*SCJ$ «CC>. 

Si^CC. ^-T*- Fffl*ffi5,6*lAuGe (# ••Jr'Jl'-?- 

7 a) ^{cio-cjBfiS^nSo ctitcjr-arffaiy^ 
Fi^s^fiKStiS. 

-pc^rsiwrs. c©n*- i -n*^-r^-- Fiocctet»r 

7 cc f ^ 7-i»i433^wr s f 5 ? y'®m7tmv 

^j&©n*- i -n'y^-FCi^il'+'-'OFlB, 
BU«©<fc5«:mi30(C7S3nSJ;^Cc&S„ c©Ji^, 

P»s©»3.*afc6-r. »o.6evfia-c*s„ t,fc#o 

r. fi£*©y-f*-F©I -V#ttBHl40©iB<^ 

cn«:>Ptl/-C, *^W©n*- i -n'^-rt-FlO©* 
FE3B. i ffl&7 Kr5-? 7 , ?gfi33*#SE 

i/tvs. c© f 5 •7m&3M-y-- , smwufiifcti?>m 



a, -Tftb^. fao.6e\rC;fc>.2> < , Ltcifi-jX. tf-ys 
*»9J©n*- i FK**-fr-y*»*i* 

y^*- Kio*Jsa*stiSMESFErtcB«6*©t©ts*> 

-fi-9--y«aWJ»htt»Si. i«W*7©h 10 
BSf3H©$P< 4&9. B<aP»StdB0.1~0.2eV«flgtC 

-rjp<> ^-y«a©awitt«)*«©tt!B© i -v#tt 

tUt"*. y-ftf-KWEv,' (v,' <v„) . -v,' (- 

V,' >-V.) *lfi<ft-9T*0. »<-fr-y*»(C*f 
U «jft#n'- i -n*8R»*JtSl/Cffl»)Ji<«CoT<,> 
&. *»< UT. #»i|j©fltiiK:j:4Hi. if)NCIMmR2, 
34 i ^7©*flfijffi«©/h3l,»n*- i -n* Kl 
or*>o'T4>-9--> ; PR^©mt-^-l'*-h*i-r^Ci 20 

( 1 ) XmOn' -i-tf*4*~ FB. 3ttt*g<* 

r. i»--y««E*%tiffl-ri. iWBKtt^aH*««©n* 

*ffilMH««:*rf § «{4»SB^J0.6eV*> 60.l~0.2eV 
- y WDWj **pntt£ f 4 * - F 4 |5I»(C» < )5c * i (,> 5 

SM&WSfctlS. 30 

(2) ±E (1) tc«fc9. #R«©n*- i -n**-f* 
-KB. If-yeMtfjA 5 *^ & £fc#>. MESFET©ff^ 

wwi«**^±T s t io ens. 

(3) WJKiftB. »14©llt>m^«JI*KcJ: 

( 4 ) JJB ( 3 ) K <fc 0 . #26BJJtc«fcfttf . !f*tt& 
<F7f 7'*£{i£JfJl$-C# *fc». n* - i - n' 
F©1*tt*«S1-S4lO«JR*«»lE>tia. 40 
( 5 ) ±IB ( 4 ) K £*) . «fcft«. WHttft 
<F7!> Sfc©. #S 0 **6J±* & 4 

(6) JbK ( 1 ) ~ (5) CCtO. *IEHjKJ:n«. 
t-yMCShfen'- i -n f j^*-K*»SW&C 

#4*- KftQ»AsMESFET£ll&*4C4#rfc£4l>5 

*f*tt(cttWl/fc3ii. *»W«±lffiWlsW«:H3estiS so 
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8 

fc©rtt«c<; *©sB*auRLtti>i5HT«*ajRr 

«R4l,T. GaAsW5i-©ft!l©*ii^ffl^r*)ffieil)5S 

WBi««ca»*»6*is. corns, si»«tt*swttt 
<>*f aw-i a i > ©-cm js±x^ fe&s 4 -r z. 

£ fc. irfBlliS^-CBS^MWfc <fc Th7» :/» 
W±©sftWCB£4 i/riftWSfcjcorttStifcft 

nj£ *©** 4 ft o * 9 4 *- Ktt 

*s. -?-nCC|ES3tl5fc©-CB%<. GaAsI<3£©M}§8 
< 4 fen' - i -n' F*tt*^ 

yg*w«R-f©»aKt3aiffl"c* a. 

*IW©nt - i -n'y-f*- KB*«fe»Wi6^iH(<!: 

Jitt*J89:W6nrc^c4*i6 1 ■tr-ym^c©^ 

*-F©n f - i -n > SP^*1tfflL.T»nSK. C©h^ 

r. *a«{cj:*H«— 5?«lEO«i*SK3&iaw>6ti. 
#^«{c»-r.5»«83< , 'f F©tt«6**a6SC4#t- 

[Hi9©B#«cttn] 

» 1 EIB*l6W©-*teW{C<fc S««y-f *- KffCaAs 
l€SFET5C*JW4n*- i -n'^-{t- F©«I^-TiI 

0. 

*2 HBH t; < x^;U*-— »<> kh. 

*4H«rai;< ^-y«»3>«ns«r©««-wB*tt 

*5 HtXRI 0 < -9— y«fc*J»tifc«SI©««-«E1$ 

%6®\Z® D < FET©«[^?:^T«S;W¥ffiH. 
97BI«RID<«aSHH9. 

»8HBn*- i -n^^*-K©»ii«:*jWS*ttiStt 

m. 

»xua«y-r Kfflss«fiSsnfc**&^ttcaAsa 
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*12Httfi£*©n*- i -n*y-Y*-K©&g£j*-rWrffl *-n*- i -ri &-iir— F (fiSg^Vtf-F) . 20 * 

EL 3>?\ 21- V-^I®, 22 FL"f>*15v 23 

fgl3StSPIt;< I*;l/^-A> Fill. 24 7-f + sJ<>?M>^ 25,26 

»14BttHD<«»-«E»tt*wry5 7-C*4. 7 -f+iK:/* 8 27 ^j7M 28 IE 

1 ¥JftttttGaAsS& 2,3 n'^ffiftSmiDi. 4- B&s 29 31- SiQ,J& 32 Si-f*>. 

--•IftlM. 5,6 *<f*-KJB«S. 7 33 h 7 » ^Wffi. 34 «?«. 35 *f. 

(iiw). 8 9 10-* 
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2 5 27 7 

) 





35 35 

2.3 - ^ ttfe 4*»fc 27- H9*r4| 4i 

7 - JWf#<**6*<^ 33- M«r£<* 

10 - -rC-i.-iC ?"<( t- F" 35- f, J- 




(6) 
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